Enhanced susceptibility of multidrug resistant strains of Mycobacterium tuberculosis to granulysin peptides correlates with a reduced fitness phenotype.
Previously it was shown that the antimicrobial protein granulysin possesses potent membranolytic activity against Mycobacterium tuberculosis. Here we demonstrate that granF2 and G13, which are two short synthetic peptides derived from granulysin, inhibited the in vitro growth of clinical isolates of both multidrug resistant and drug susceptible strains of M. tuberculosis. Importantly, a particularly high activity against multidrug resistant M. tuberculosis correlated with a reduced growth rate compared to drug susceptible strains. A synergistic antibacterial effect of granF2 was further observed in combination with ethambutol, a compound with a documented effect on cell wall permeability. This finding suggests that granF2 and ethambutol exert their functions at different levels of the mycobacterial surface. Upon infection of macrophages in vitro, granF2 but not G13 efficiently reduced the intracellular growth of multidrug resistant M. tuberculosis in the presence of the pore-forming protein streptolysin O. The apoptotic function of granF2 apparently promoted destruction of host cells whereby the peptide gained access to and killed intracellular bacteria. Thus, a cost of resistance and a subsequent reduced fitness, measured as decreased growth among multidrug resistant strains of M. tuberculosis, could be associated with increased susceptibility to natural immune defense mechanisms, such as antimicrobial peptides of granulysin. However, a robust cell wall and the membrane of cells still provide physical shelter for the bacteria that may spare sensitive M. tuberculosis stains from being killed.